TNF is important for pathogen control and limits brain damage in murine cerebral listeriosis.
Cerebral listeriosis is a life-threatening disease. However, little is known about the bacterial virulence factors responsible for the severe course of disease and the factors of the immune system contributing to the control of Listeria monocytogenes (LM) or even to the damage of the brain. To analyze the importance of the actA gene of LM, which mediates cell-to-cell spread of intracellular LM, the function of TNF in murine cerebral listeriosis was studied. C57BL/6 mice survived an intracerebral (i.c.) infection with actA-deficient LM, but succumbed to infection with wild-type (WT) LM. Upon infection with actA-deficient LM, macrophages and microglial cells rapidly, and later LM-specific CD4 and CD8 T cells, produced TNF. In contrast to WT mice, TNF-deficient animals succumbed to the infection within 4 days due to failure of control of LM. Histology identified a more severe meningoencephalitis, brain edema, and neuronal damage, but a reduced inducible NO synthase expression in TNF-deficient mice. Reciprocal bone marrow chimeras between WT and TNF-deficient mice revealed that hematogenously derived TNF was essential for survival, whereas TNF produced by brain-resident cells was less important. Death of TNF-deficient mice could be prevented by LM-specific T cells induced by an active immunization before i.c. infection. However, brain pathology and inflammation of immunized TNF-deficient mice were still more severe. In conclusion, these findings identify a crucial role of TNF for the i.c. control of LM and survival of cerebral listeriosis, whereas TNF was not responsible for the destruction of brain tissue.